RFST AVAILABLE COPY 



(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(11) EP 1 122 099 A2 

EUROPEAN PATENT APPLICATION 



(43) 


Date of publication: 


(51) lntCl7: B60C 11/113, B60C 11/13 




08.08.2001 Bulletin 2001/32 




//B60C 107:02 


(21) 


Application nunnber: 01300843.8 






(22) 


Date of filing: 31.01.2001 






(84) 


Designated Contracting States: 


(72) 


Inventor: Nakamura, KouichI 




AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 




Kodaira-shI, Tokyo 187-0031 (JP) 




MC NL PT SE TR 






Designated Extension States: 


(74) 


Representative: Whalley, Kevin 




AL LT LV MK RO SI 




MARKS & CLERK, 








57-60 Lincoln s Inn Fields 


(30) 


Priority: 03.02.2000 JP 2000026766 




London WC2A 3LS (GB) 


(71) 


Applicant: Bridgestone Corporation 








Tokyo (JP) 







(54) Pneumatic tire 

(57) A pneumatic tire in which occurrence of u neven 
wear observed in a conventional lug-type tread pattern 
can be prevented without causing degradation in the 
various characteristics of the tire, the pneumatic tire 
having a tread pattern in which lug grooves (2) are dis- 
posed in the opposing tread shoulder regions at a pre- 
detennined pitch in the circumferential direction of the 
tire, the main lug grooves being so arranged as to pro- 



vide circumferential phase difference between the op- 
posing tread shoulder regions, wherein a narrow shal- 
low groove (3) is disposed in the central region (S) of 
the tread portion (1 ) in the tread width direction for con- 
necting the main lug grooves (2) located in the opposing 
tread shoulder regions, and a shallow groove portion (4) 
is formed in the shoulder end region inside the main lug 
groove. 



Fig.l 
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Description 

[0001] The present Invention relates to an Improve- 
ment on the tread pattern of a pneumatic tire, and more 
particularly to a pneumatic tire for use in construction or 
industrial vehicles that has a tread pattem In which un- 
even vi/ear resistance can be enhanced without causing 
degradation in the various characteristics of the tire. 
[0002] In general, in a pneumatic radial tire for use in 
construction or industrial vehicles, as shown in Fig. 3, 
main lug grooves 2 are disposed in the opposing shoul- 
der regions of a tread portion 1 at a predetemnined pitch 
in the circumferential direction of the tire. The main lug 
grooves 2 are so arranged as to provide circumferential 
phase difference between the opposing tread shoulder 
regions. 

[0003] Such a lug-type tread pattern Is excellent in 
driving force, braking force, and particularly tractive 
force when operated on an unpaved road. Therefore, it 
is customarily employed as a tread pattern in a pneu- 
matic tire for use in construction and industrial vehicles. 
[0004] In a pneumatic tire having a conventional tread 
of a lug-type pattem, however, the opposing tread shoul- 
der portions tend to wear more rapidly than the tread 
center portion, which results in occurrence of uneven 
wear. There has thus far been found no satisfactory so- 
lution to prevent such occurrence of uneven wear 
[0005] In view of the foregoing problems, an object of 
the present invention is to provide a pneumatic tire hav- 
ing a tread pattern in which occurrence of uneven wear 
as seen in a conventional tug-type tread pattem can be 
prevented without causing degradation in the various 
characteristics of the tire. 

[0006] To solve the above-described problem, the 
present inventor carried out extensive research of a lug- 
type tread pattern and finally found that the above-men- 
tioned object can be achieved by disposing a narrow 
shallow groove in the central region of the tread portion 
in its width direction for connecting the main lug grooves 
located in the opposing tread shoulder regions, and by 
forming a shallow groove portion in the shoulder end re- 
gion of the main lug groove. The present invention has 
been accomplished based on this novel finding. 
[0007] That is, according to the present invention, 
there is provided a pneumatic tire having a tread pattern 
in which main lug grooves are disposed in the opposing 
tread shoulder regions at a predetermined pitch in the 
circumferential direction of the tire, the main lug grooves 
being so arranged as to provide circumferential phase 
difference between the opposing regions. In the pneu- 
matic tire, a narrow shallow groove is disposed in the 
central region of the tread portion in its width direction 
for connecting the main lug grooves located in the op- 
posing tread shoulder regions, and a shallow groove 
portion is formed in the shoulder end region inside the 
main lug groove. 

[0008] In the construction of the present invention, it 
is preferable that the groove depth of the narrow shallow 
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groove be set in a range of 1 5 to 30% of the groove depth 
of the main lug groove, that the region In which the nar- 
row shallow groove is arranged be set in a range of 20 
to 40% of the tread width, and that the groove width of 
5 the narrow shallow groove be set in a range of 35 to 
1 00% of the groove width of the main lug groove. More- 
over, it is preferable that the groove depth of the shallow 
groove portion inside the main lug groove be set in a 
range of 50 to 80% of the groove depth of the main lug 
groove, and that the region in which the shallow groove 
portion is formed inside the main lug groove be set in a 
range of 20 to 50% of the groove length of the main lug 
groove extending from the tread end to the tread center. 
[0009] In a pneumatic tire having a lug-type tread pat- 
tern, the tread shoulder region tends to wear more rap- 
idly than the tread center region. This is due to the input 
difference of Inputs between the shoulder and center 
portions, specifically, the input value for the shoulder 
portion is found to be larger than that for the center por- 
tion. Accordingly in the present invention, in order to the 
wear to be distributed uniformly, the circumferential ri- 
gidities of the tread center and shoulder portions are op- 
timized, that is, the tread center portion is made to have 
lower rigidity, and, in contrast, the tread shoulder portion 
is made to have higher rigidity. In this way, It is possible 
to successfully prevent occurrence of uneven wear as 
seen in a conventional lug-type tread pattern, which has 
thus far been difficult to be prevented sufficiently. 
[0010] Fig. 1 is a partial unfolded view illustrating the 
tread surface of the tread employed in the pneumatic 
tire of an embodiment of the present invention. 
[0011] Fig. 2 is a sectional view illustrating the same 
construction taken along a line A-A of Fig. 1. 
[0012] Fig. 3 is a partial unfolded view illustrating the 
tread surface of the tread employed in a conventional 
pneumatic tire. 

[0013] Hereinafter, embodiments of the present in- 
vention will be described with reference to the accom- 
panying drawings. 

[0014] Fig. 1 is a partial unfolded view illustrating the 
tread surface of the tread portion 1 employed in the 
pneumatic tire of an embodiment of the present inven- 
tion. The tread portion 1 shown in Fig. 1 of the pneumatic 
tire taken as a preferred example of the present Inven- 
tion has. In its opposing tread shoulder regions, main 
lug grooves 2 disposed at a predetermined pitch In the 
circumferential direction of the tire. 
[0015] The main lug grooves 2 are so arranged as to 
provide circumferential phase difference between the 
opposing tread shoulder regions. There is no specific 
restriction set as to the shape, dimension, pitch, and cir- 
cumferential phase difference of the main lug groove 2, 
and thus it may be made equal to the main lug groove 
of conventionally-known lug-type tread patterns de- 
scribed just above. 

[0016] According to the present Invention, In the cen- 
tral region S of the tread portion in the tread width (TW) 
direction is disposed a narrow shallow groove 3 forcon- 
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necting the main lug grooves 2 located in the opposing 
tread shoulder regions. Disposing the narrow shallow 
groove 3 helps reduce the rigidity of the tread center 
portion S. The groove depth h of the narrow shallow 
groove 3 is preferably set in a range of 15 to 30%, more 
preferably, 20 to 25% of the groove depth H., of the main 
lug groove 2 (refer to Fig. 2 illustrating the sectional pro- 
file of the construction taken along a line A-A of Fig. 1 ). 
This is because, the depth h of less than 15% leads to 
insufficient reduction in the rigidity of the tread center 
portion, and, in contrast, the depth h exceeding 30% 
leads to undesirable reduction in the rigidity of the tread 
portion as a whole. Moreover, the region S in which the 
narrow shallow groove 3 is arranged is preferably set in 
a range of 20 to 40%, more preferably, 25 to 30% of the 
tread width (TW). This is because, the arrangement re- 
gion S of less than 20% leads to Insufficient reduction 
In the rigidity of the tread center portion , and, in contrast, 
the arrangement region S exceeding 40% leads to un- 
desirable increase in the rigidity of the tread shoulder 
portion. Furthermore, the groove width w of the narrow 
shallow groove 3 is preferably set in a range of 35 to 
100%, more preferably, 40 to 60% of the groove width 
W of the main lug groove 2. This Is because, the groove 
width w of less than 35% leads to insufficient reduction 
in the rigidity of the tread center portion , and, in contrast, 
the groove width w exceeding 100% leads to undesira- 
ble reduction in the rigidity of the tread portion as a 
whole. 

[0017] Moreover, according to the present invention, 
in the shoulder end region of the main lug groove 2 is 
formed a shallow groove portion 4. The formation of the 
shallow groove portion 4 helps increase the rigidity of 
the shoulder portion . The groove depth Hg of the shallow 
groove portion 4 is preferably set in a range of 50 to 
80%, more preferably, 70 to 80% of the groove depth 
Hi of the main lug groove 2. The depth of less than 
50% leads to insufficient increase in the rigidity of the 
shoulder portion, and, in contrast, the depth exceed- 
ing 80% leads to deterioration in the characteristics of 
the lug-type tread pattern, such as driving force, braking 
force, and tractive force. Moreover the region t in which 
the shallow groove portion 4 is formed inside the main 
lug groove 2 is preferably set in a range of 20 to 50%, 
more preferably, 30 to 40%. of the groove length L of 
the main lug groove extending from the tread end to the 
tread center CL (refer to Fig. 2). The region t of less than 
20% leads to insufficient increase in the rigidity of the 
shoulder portion, and, in contrast, the region t exceeding 
50% leads to, just as in the above case, deterioration in 
the characteristics of the lug-type tread pattern, such as 
driving force, braking force, and tractive force. 
[0018] It should be noted that the main development 
of the pneumatic tire of the present invention have been 
concentrated into improvement on the tread pattern, 
and thus the other configuration, materials, and the like 
are not limited to those described in the above descrip- 
tions and their design can follow conventional practice. 



Accordingly, it is possible to employ, as preferable ex- 
amples, the configuration, materials, and the like em- 
ployed in conventional pneumatic radial tires for use in 
construction or industrial vehicles. 
5 [0019] Now, the present invention will be further clar- 
ified based on a practical example. 

Examples 

10 [0020] A pneumatic radial tire (size. 18. 00R25) having 
a tread of a lug-type pattern was manufactured In the 
following manner. As shown in Fig. 1 , a narrow shallow 
groove 3 was disposed in the central region S of the 
tread portion in the tread width direction for connecting 

15 the main lug grooves 2 located in the opposing tread 
shoulder regions, and a shallow groove portion 4 was 
formed In the shoulder end region of the main tug groove 
2. Here, the groove depth h of the narrow shallow groove 

3 was set to be 23% of the groove depth H-, of the main 
20 lug groove 2, the arrangement region S was set to be 

25% of the tread width TW, and the groove width w was 
set to be 40% of the groove width W of the main lug 
groove 2. Moreover, the groove depth of the shallow 
groove portion 4 was sot to be 74% of the groove depth 
^5 of the main lug groove 2, and the formation region t 
was set to be 32% of the groove length L of the main 
lug groove. 

Conventional Example 

30 

[0021] A pneumatic radial tire (size: 1 8. 00R25) having 
a tread of a conventional lug-type pattern as shown In 
Fig. 3 was manufactured. This tire was constructed ba- 
sically in the same manner as that of the Example de- 
35 scribed just above except that, in the former, neither the 
narrow shallow groove 3 nor the shallow groove portion 

4 was provided. 

[0022] The tires of the Example and the Conventional 
Example were installed on an actual motor vehicle and 
-to the vehicle was driven on a paved road, then, after 1 000 
hours running, variations in groove depth observed in 
each of the tread center portion and the tread shoulder 
portion were measured. Assuming that the amount of 
uneven wear is represented by an index based on the 
^5 tire of the Conventional Example being 1 00, that meas- 
ured for the tire of the Example was indicated by 50. 
That is, it has been experimentally confirmed that the 
amount of the uneven wear observed in the Example 
according to the present invention Is reduced by half. 
50 [0023] As described heretofore, in the pneumatic tire, 
more particularly, the pneumatic tire for use in construc- 
tion or industrial vehicles, of the present invention, a nar- 
row shallow groove is disposed in the central region of 
the tread portion in the tread width direction for connect- 
55 ing the main lug grooves located in the opposing tread 
shoulder regions, and a shallow groove portion is dis- 
posed in the shoulder end region of the main lug groove. 
In this way, occurrence of uneven wear particulariy ob- 
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served in a lug-type tread pattern can be successfully 
prevented without causing degradation in tlie various 
characteristics of the tire. 



Claims 

1. A pneumatic tire having a tread pattern in which 
main lug grooves (2) are disposed in opposing 
shoulder regions of tread portion (1 ) at a predeter- io 
mined pitch in the circumferential direction of the 
tire, the main lug grooves being so arranged as to 
provide circumferential phase difference between 
the opposing tread shoulder regions, 

15 

wherein a narrow shallow groove (3) is dis- 
posed in a central region (S) of the tread portion 
(1 ) in its width direction for connecting the main 
lug grooves (2) located in the opposing tread 
shoulder regions, and 20 
wherein a shallow groove portion (4) is formed 
in a shoulder end region inside the main lug 
groove (2). 

2. A pneumatic tire as claimed in claim 1 , character- ^5 
ized in that the groove depth (h) of the narrow shal- 
low groove (3) is in a range of 15 to 30% of the 
groove depth (H^) of the main lug groove (2). 

3. A pneumatic tire as claimed in claim 1 or 2, charac- 30 
terized in that the region (S) in which the narrow 
shallow groove (3) is arranged is in a range of 20 to 
40% of the width (TW) of the tread portion (1 ). 

4. A pneumatic tire as claimed in any of claims 1 to 3, 35 
characterized in that the groove width (w) of the nar- 
row shallow groove (3) is in a range of 35 to 1 00% 

of the groove width (W) of the main lug groove (2). 

5. A pneumatic tire as claimed in any of claims 1 to 4, ^^o 
characterized in that the groove depth (H2) of the 
shallow groove portion (4) inside the main lug 
groove (2) is in a range of 50 to 80% of the groove 
depth (H^) of the main lug groove (2). 

45 

6. A pneumatic tire as claimed in any of claims 1 to 5, 
characterized in that a region (t) in which the shal- 
low groove portion (4) is fomned inside the main lug 
groove (2) is in a range of 20 to 50% of the groove 
length (L) of the main lug groove (2) extending from 50 
the tread end to the tread center (CL) of the tread 
portion (1). 
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Fig.l 
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(54) Pneumatic tire 

(57) A pneumatic tire in which occurrence of uneven 
wear observed in a conventional lug-type tread pattern 
can be prevented without causing degradation in the 
various characteristics of the tire, the pneumatic tire 
having a tread pattern in which lug grooves (2) are dis- 
posed in the opposing tread shoulder regions at a pre- 
detemriined pitch in the circumferential direction of the 
tire, the main lug grooves being so arranged as to pro- 
vide circumferential phase difference between the op- 
posing tread shoulder regions, wherein a narrow shal- 
low groove (3) is disposed in the central region (S) of 
the tread portion (1 ) in the tread width direction for con- 
necting the main lug grooves (2) located in the opposing 
tread shoulder regions, and a shallow groove portion (4) 
is formed In the shoulder end region inside the main lug 
groove. 
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